Renal expression of arachidonic acid metabolizing enzymes and RhoA/Rho kinases in fructose insulin resistant hypertensive rats.
Fructose feeding has been shown to induce insulin resistance and hypertension. Renal protein expression for the cytochrome P (CYP) 450 arachidonic acid metabolizing enzymes has been shown to be altered in other models of diet-induced hypertension. Of special interest is CYP4A, which produces the potent vasoconstrictor, 20-hydroxyeicosatetraenoic acid and CYP2C, which catalyzes the formation of the potent dilators epoxyeicosatrienoic acids as well as soluble epoxide hydrolase (sEH) which metabolizes the latter to dihydroxyeicosatrienoic acids. The RhoA/Rho kinase (ROCK) signaling pathway is downstream of arachidonic acid and is reported to mediate metabolic-cardio-renal dysfunctions in some experimental models of insulin resistance and diabetes. The aim of the present study was to determine the expression of CYP4A, CYP2C23, CYP2C11, sEH, RhoA, ROCK-1, ROCK-2, and phospho-Lin-11/Isl-1/Mec-3 kinase (LIMK) in kidneys of fructose-fed (F) rats. Male Wistar rats were fed a high fructose diet for 8 weeks. Body weight, systolic blood pressure, insulin sensitivity, and renal expression of the aforementioned proteins were assessed. No change was observed in the body weight of F rats; however, euglycemia and hyperinsulinemia implicating impaired glucose tolerance and significant elevation in systolic blood pressure were observed. Renal expression of CYP4A and CYP2C23 was significantly increased while that of CYP2C11 and sEH was not changed in F rats. Equal expression for RhoA in both control and F rats and an enhanced level of ROCK-1 and ROCK-2 constitutively activate 130 kDa cleavage fragments as well as phospho-LIMK. These data suggest that the kidneys could be actively participating in the pathogenesis of insulin resistance-induced hypertension through the arachidonic acid CYP 450-RhoA/Rho kinase pathway(s).